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Addendum to the Building 2 
In-Situ Reactive Zone Pilot TestWorkplan 
Former C-6 Facility ;  Los Angeles ;  Califonua 
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Dear Mr. Geroch: July 31, 2002 

ARCADIS hae prepared thie Addendum to the Building 2 In Situ Reactive Zone Pilot coalau-    
Test Workplan (Workplan) to addreee groundwater impact in the C-Sand located at Jarnee K. Nguyen, P.E.   
the Building 2 Area of the former Boeing C-6 facility'(9ite). The site ie located at 
19503 SouthNormandie Avenue in Loe Angelee, California (Figure 1). The ofiginal F'°ne 
Workplan was eubmitted to the California Regional Watex Quality Contcol Board Ext. 3026 

(CRWQCB) on Auguet 15, 2001 and eubsequently approved on May 17,'2002. The 
purpose of this addendum ie to'incorporate the C Sand into the in-situ reactive zone E'°'A     
(IRZ) pilot test: The objectivee and general conceptfor conducting the C-Sand pilot jnguyen@arcadis-us.com   

teet are consistent with that presented in the Workplan as are the rnonitoring and 
amendment programs. 

Theceectione included in thie addendum are (1) reeulte of the C-Sand inveetigation, 
  and (2)pilot'teet program in the C-Sand. 

1.0 	Results of the C-Sand Investigation     

The C-Sand investigation has been completed at the site and ranged in depth from 
approximately 100 to 125 feet below ground!eurface (bgs): 	The invesfigation has 
defined the extent of volatile organic compounde (VOCs) in the C-Sand 
groundwater: Aleo ;  the invesfigaYion defined the extent of elevated concentratione of 
trichbroethene(TCE) (defined ae concentrations exceeding 5 ;  000 µg/L): Figure 1 
illustrates the extent of TCE impact: 

In addition, the investigation confirmed the depth to the Lower Bellflower Aquitard. 
The Lower Bellflower Aquitard coneiets of fine grained materials (clay and silt) at 
approximately 125 feet bge and extende beyond a depthbf 130 feet ;  which is the 
maximum depth investigated at the site. The geology in;the C-Sand zone consists of 
a fine- tomedium-grained sand. 
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To address the VOC-impacted groundwater in the C-Sand (approximately 100 to 125 
feet bgs), the pilot test described in the approved Workplan will be expanded. The 
expansion of the pilot test is discussed in the section below. 

2.0 	Building 2 Pilot Test Expansion 

The C-sand pilot program will be integrated into the overall Building 2 pilot test 
program described in the approved August 2001 Workplan. Approximately 20 IRZ 
amendment points and 5 monitoring wells will be installed in the targeted source- 
area within the C-Sand. All baseline sampling, amendment addition, and 
groundwater monitoring will be conducted in accordance with the approved 
Workplan. Sections 2.1 and 2.2 describe the amendment point and monitoring well 
layout and construction details. 

2.1 	IRZ Amendment Point Layout/Installation 

Temporary IRZ amendment points will be installed within the C-Sand source-area 
zone to deliver carbohydrate solution. The source-area zone is defined as the area 
where concentrations of TCE are above 5,000 µg/L. Based on the groundwater data, 
the specific targeted aerial extent is within the C-Sand from approximately 100-125 
ft bgs with an area of approximately 9,000 square feet. 

Preliminary design calculations using estimations of soil permeability (10 -4  to 10-5  
centimeter per second), groundwater flow velocity (average velocity of 15 feet per 
year), and anticipated amendment half-life resulted in a per point radius of influence 
(ROI) of 15 feet. Therefore, 20 amendment points will be spaced approximately 30 
feet apart to establish a treatment line that is perpendicular to the direction of 
groundwater flow. In addition, the treatment lines will be spaced on 45-foot centers; 
this spacing is based on a minimum one-year travel time between lines. Figure 2 
illustrates the proposed locations of the IRZ amendment points. 

The IRZ amendment points will be installed using a hollow-stem-auger drill rig. A 
1.5-inch diameter schedule 40 polyvinyl chloride (PVC) casing with 0.01-inch 
slotted screen from approximately 100 to 125 feet bgs will be inserted into the 8-inch 
diameter borehole. Clean sand will be placed in the borehole to approximately 1 foot 
above the well screen and 38 feet of bentonite chips will then be placed above the 
sand and hydrated in place to create a seal around the PVC casing. The top of this 
bentonite will be approximately 5 feet above groundwater. Volclay grout will then 
be placed in the annular space to ground surface. 
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A construction permit will be obtained from the Los Angeles County Department of 
Health Services for the amendment points prior to installation. The typical 
amendment point construction detail is shown in Figure 3. 

2.2 	Monitoring Well Layout/Installation 

Five new monitoring wells will be installed to monitor the progress of the pilot study 
program in the C-Sand. These wells will consist of single wells and are identified as 
IRZ-C-MWl, CMW-001, IRZ-C-MWZ, CMW-002, and CMW-026 (Figure 2). The 
locations and rationale for each of these wells are summarized below. 

IRZ-C-MW1: The purpose of this well is to monitor groundwater from a 
background location (upgradient of the treatment area). This will be a single well 
casing to monitor the C-Sand and will be located approximately 30 feet 
upgradient of the first treatment row. 

CMW-026: The purpose of this well is to monitor groundwater in the C-Sand. 
The well will be located at the estimated edge of the zone of influence, 
approximately 15 downgradient of amendment point IRZ-C10. 

IRZ-C-MW2, CMW-001, and CMW-002: The purpose of these wells is to 
monitor groundwater in the C-Sand and to assess if the reactive zone has traveled 
outside the treatment area. IRZ-C-MW2 will be located approximately 90 feet 
downgradient of the furthest downgradient treatment row. Wells CMW-001 and 
CMW-002 will be located approximately 450 and 560 feet downgradient from 
the furthest downgradient treatment row, respectively. 

The groundwater monitoring wells will be installed using a hollow-stem-auger drill 
rig. A 4-inch diameter schedule 40 PVC casing with 0.01-inch slotted screen from 
100 to 125 feet will be inserted into the 10-inch diameter borehole. Clean sand will 
be placed in the borehole to approximately 2 foot above the well screen and 38 feet 
of bentonite chips will then be placed above the sand and hydrated in place to create 
a seal. Volclay grout will then be placed in the annular space to ground surface. 

Well construction permits will be obtained from the Los Angeles County Department 
of Health Service prior to installation. Typical monitoring well construction is 
presented in Figure 3. 

In summary, this addendum addresses IRZ pilot test in the C-Sand. The overall 
objectives and pilot test program are consistent with the Workplan submitted to the 
CRWQCB in August 2001. Materials handling, health and Safety, analytical 
techniques, and reporting are discussed in the August 2001 Workplan and related 
correspondence. 
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